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AI_STRA.CT

This report explains the use of the Aerospace

Price Book and KSC Cosc index Jar Government Con-

ceptual Cost Estimates for Kennedy Space Center's

launch facilities and ground support equipment.

The Aerospace Price Book has been developed since
1974 with over three volumes of coat data based on

Government estimates totaling over $500 million.

The KSC Cost Index has also been developed since

January 1974 with over 140 issues. The Price Book

contains over 200 commonly used conceptual elements

and almost I00 systems su_nmarles of such projects as

launch pads, processing facilities, air locks, and

steel/shielded buildings. Some of the over 200 com-

monly used elements end systems are tower steel for

scrv[ce structures, steel/alumlnum access platforms,

mating devices, Payload Changeout Room (PCR) special
doors, pneumatic remotf: control panels, PCR bridge

hlnRcd column bcarlng Imsembly, Halon systems,

stolnless steel pipe runs, unlnterruptible power

systems, Orbiter access platforms, end fiber optic

cable system.

One of the best methods for making ROHs (rough

urder of magnitude) conceptual estimates is to flnd
similar items, buildings, systems, elements, and

assemblies already designed, built, and costed end

to adjust that cost for time, location, and current

design requiremeuts. With the aid of these unit bid

prices, KSC conceptual budget estimates are more

accurate and timely. The prices also serve as a

rule-of-thumb and cross-check feedback for detail

evaluating designed priced-out project cost esti-

m.tes. A simple example using the Cost Index and

Price Book to _ake three different types of concep-

tual estimates for a $I0 million project will be
_ho',,_ along with a case study of a conceptually

designed $5 million project.
INTRODUCTION

Cost data is published by man_ organizations, and
tt is used for budget, funding, cost estimates, and

preliminary engineering reports. What is important

is the decision to collect such cost data in • com-

pletely new industry (the Space industry) right from

the beginning of the Space Shuttle era. This report

Is meant to encourage engineers engeged in

research and development projects to recognise the

similarity of the re?etitive elements and to collect

and organize cost data for use in estimating futur:

projects.

SPACE SHUTTLE CO::CEPTUAL ESTIMATING - COST

MANAGEMENT BACKGROUND

The successful c_Istructloo of the KSC Shuttle

facilities tmder budget on schedule is attributed to

the remarkable KSC Design Engineering and construc-

tion management team. This is especially uotewort?,y

for s research and development project. Many R&D

projects during the 1970's were costing two to three

times budgeted costs due to the (1) energy crisis,

(2) social, environmental, and economic regulations,

(3) anviroomental r_-ulrements and concerns, and

(4) erratic (volatile) economy.

These and many special and unique problems were

solved by fast tracking, detail planning and schedul-

ing, cost englneerin_ end design engineering solu-

tlons through an unusual efficient dedicated con-

struction management program. The use of KSC esti-

mating epeciftcati_te to standardize cost estimating

formats, the KSC Cost Index, and the KSC Price Booi,

to provide more accurate cost data served as an im-

portant cost engineering tool in this unusual,
challenging effort.

Aerospace construction is similar to building,

civil, petro-chemical pro_ass industry, construction

in that it uses cent:ere, steel, form work, and mot

conventional materials; but It is different and mo ::

costly due to its higher reliability requirements,

tolerance, and safety requirements because of the

hazardous operations, remote controlled fuels and

gases, and some exotic materials, etc.

The concept for tlie KSC Shuttle facilities was

developed in the late 1960's and early 1970's based

on limited criteria, horizontal concept, reuse of

Apollo facilltiee (el much as possible), and two

elmultaneous Shuttle-O_biter flows (conceptually

coated by KSC'e Design Engineering between March -

October 1970.

The c_Iceptual conetruction cost estimate of faci-

lities was $147,573,000 which included 10% contin-

gencies and 7Z supervision and administration during
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construction. (This was further developed and es-

calated to $297,330,000 Including ground support

equipment.)

The construction of facilities was budgeted in

the early 1970's at $150 million of 1970 dollars.

The actual in-place cost. through April 1980 was

$225.3 million which is about 2% leas than the ori-

ginal escalated budgeted amount. Quite a rmurk-

able achievement. Some tmpor,.ant scope changes

that made this cost management more critical was the

added Sound Suppression System and the redesign of

the Rotary Se_ice Structure for extra ALr Force

_equirements after bidding LC-39 Pad A (during con-
itructlon oC the foundation).

|,

BACKGROUND OF THE AEROSPACE PRICE BOOK

The KSC Price Book was created by the author as

KSC Lead Cost Engineer in late 1974 as part of 11-
1511. "KSC Honthly Facility and GSE Cost Index" to

provlde rule-of-thumb cost of aerospace facility

construction costs since no luch inforalatlon was

available. The October 10, 1974 Cost Index had 21

systems unit costs. On April 21, 1976, the com-

pilation of the development of 54 budget unit costs

were first pr:Lnted. It was published every Six
months until October 1980vh_t it be_ an annual

publication. A recent publication (February 4,

1983) contained over 300 pages of cost data. The
1984 and 1985 editions were In three volumes. The

1985 edition has 485 pages.

Purpose

The purpose of this Price Book is to:

o. Show the compilation of KSC labor and materials

prices with typical markups.

b. Show the development of rule-of-thumb (ROT)

unit prices for aerospace elements and system.
c. Record major projects costs and KSC-unlque

cost engineering experience fcr conceptual esti-

mates now and for future computer database.
d. Aid in the development of automoted conceptual

estimating system for aerospace construetion and
ground support equip_ent.

e. Ald in cross-checking detail labor and material
Gove_tment estimate for current prices and serve as

a checklist of necessary items to prevent omissions.

f. Provide better, more accurate consistency and
uniform cost estimates in a timely manner nov and in
the future.

TR-1508 - What Is It?

TR-15og, "Budget Cost Data for Construction and

GSE Elements" is a 485-page price book for l_C con-

struction and CSE. It is divided into three basic

parts - the first is bid abstracts of major Shuttle

projects; the second part is the budget cost data
dtvtd,.d into 16 CSI/SPECSI_ACT divisions, and the

third part is the system smmary of 105 typical pro-

Jects.

Part [ - Summary of Bids

Parr one lists over 350 major Shuttle projects

with the bid date, successful low bid, bidder, and

the Government estimate for comparison, The tOtal

Government estimates of these projects ts

$413,372,330 which averages 8.4% above th_ low bid-

ders. The position of the Government estimate is

3.6% of the 7.3 average bids. Exhibit A is a bid

s_m_ary and sample format.

The low bidder averaged I% under the Government

estimate.

The position of the Government estimate average

is 3.8 of 7.1 bids for 152 projects.

Part II

In part two, the budget cost data sheets are divi-

ded into the 16 Construction Specification Institute

SPE_I_ACT divisions with a typical example cost

data description for each division.

Division 1: Overhead General Conditions - Payroll
Tax and Insurance

Division 2: Earthwork - Piling and Road Paving Sys-
t _a - Demolition

pivision 3: Concrete - Concrete Wall Trench System-
Floor Slab

Olvlsinn 4: Masonry - Concrete Block Wall System

Metals - Strnc_:ural Steel Service
Structure

Dlv£sion 6: Wood and Plasti_ -Mood Stud Drywall

Syste_
Division 7: Thermal and Moisture Protection -

Insulated Roof Decks

_vision 8: Doors and Windows - Special Hinged In-

suJAted Door

_: Finishes - Suspended Acoustical Tile
System

Division 10: Spectaltins - YJah Partitions

D_vision 11_ Equipment - Laboratory
Division 12: Furnishing - Carpeting

Dlv_Gn_: Special Construction - Elevated Floor
Syet_ - Metal Building

_ivision 14: Conveying System - 125-Ton Bridge Crane-
RSS Drive TruckJ

Division 15: Mechanical - F_S Bridge Hinge Colusn -
Pscc A/C
_; Electrical - _mergency Light System -

Cable

The cost data sheet shows quantities, detail labor

and materials braakdmm for the major cost items for

each system. It includes the normal contractor mark-

'ups for PT&I, sales tax, overhead, profit, and bond.

For other sample breakdowns, see Conceptual Coat

Estimating using KSC Budget Cost Data for Constrnct_
Ebtna_mnt of Space Shuttle ?acilities.

The unit_._J&_a shown above in rect___s cost/
linear foot 2L_ _ cost per cubic yard $7___ cost per
square foot $124, are pubi/ahed in the KSC_Monthly

Cost Tndex. See Figure D for sample summary.

Figure D (below) from _-1511 is a aaaple of a

Unit Smmary frmm KSC Cost Index dated Marcb 17,
1983.

Part IIl- Cost Marmgmnent _u_aries

Part three couslsts of smmple cost mmasmnt stm-
mar£es for (I) budget llne items which show the bud-

8el 30%, 60%, and 90% design estimates compared to

L



the final Government estimate, (2) a projects labor

• and materials summary showing a detail breakdown of

the architectural/structural, mechanical and elec-

trical costs with the contractor's markups shown

separately, and (3) systems stm_maries broken down

into 16 CSI/SPECSINTACT divisions with major quan-

tities and unit prices. This summary also includes

project descriptions, design data, scope special

features, bidders and bids, and estimating comment.

Some of the facilities systems' stn_narles are for

LC-39 Pad 8 and RSS, Orbiter :_te Devices, NB-2

OFF Platforms, Shuttle Payload Vertical Processing

_acility, Crawler-Transporter Haintenance Facili-

ty, Life Science Support Facility, etc.
#

Figure E is a sample system for the Solid
Rocket Booster Rotation and Processing Facility.

This project was bid on 3/23/82 end consisted of

four separate buildings. The buildings are: (i)

the 18,628 square foot Rotation and Processing

Building, (2) a 5,000 squarc foot Office Support

Building, and (3) and (4) two Rocket Booster
Stnrage Buildings 65'x90' long x 47' to 62' high

for a total square footage of 11,700 square feet.

_le Government Estimate without Special Condi-

tions was $7,690,060 which coupares very favor-

ably with the two tied low bids of $7,247,000 (a

minus 5.8Z of the Government estimate). The

Special Conditions were not needed due to the
recession and the large number of bidders.

Note arrows in right border. See comments at

Arrow #i. Arrow #2 points to special features
such as two 20U-ton electric bridge crimes bid at

$1.79R,000 at "Note in Contract". Arrow #3 gives

the estimated cost per square foot for the Rota-

tion Building at $203.72 for the architectural/

structural portion. Arrow #4 notes the tie bid.

NASA Procurement required labor surplus evalua-

tion. After a thorough revieu of the contrac-
tor's bid breakdown for both low bidders showing

less than 5OZ of work in labor surplus areas,

the award was made to the Small Business Firm.

Arrow #5 shows the actual bids and bidders'

names,

The left-hand and center portion of Figure E

shows the Unit Costs for the 16 CSl Divisions

per building square foot, tons of steel, and

cubic yards of concrete, etc. Some especially
InterestinR items and costs are: Division 8:

Vertical Lift Doors at $131.89 per door square

foot; Division 14: a 90-foot high passenger ele-

vator at $164,395; railroad at $295.16 per lin-

ear [out; Division 16: electrical, electronic
security $3.79 building square foot, and cathodic

protection at $0.76 building square foot.

See attached Figure E - System Stmmary Sample.

CONCEPTUAL ESTIMATING

_y Conceptual Estimates?

Conceptual estimates of KSC facilities and

ground support equipment are required to provide
the most probable project COSt for budget, fund-

lag, and project approval purpose. The conceptual

estimate is continuously used throughout the

project development cycle to compare the f_rther de-

fined cost estimate with the approved estimate with

detail quantities. The labor and materials are

evaluated against the budget to assure costs are

within budget dollars and _.m be awarded to the suc-

cessful bidder.

Now to Hake Conceptual Estimates

One of the best methods for making RUM conceptual

estimates is to find simil_r items, buildings, sys-

tems, and elements already designed, built, and
costed and adjust that cost for time, location, and

current design requirements. With the aid of these

unit bid prices, KSC conceptual budget esti_tes are

mare accurate and timely. The prices also serve as
a rule-of-thumb and cross-check feedback for detail

designed priced-out project cost estimates.

In making conceptual estimates, it is Important

to first determine the purpose of the estimate.

Next, find • similar project and adjust for time,

location, and design or conceptual design and con-

ceptual estimate using conceptual unit prices such as

developed in this price butyL. Next, add for escala-
tion to the estimated mid-polar of construction,

contingencies, supervision, and administration during
construction. The cost of design and/or construction

management is usually estimated separately since It

is loaded separately.

Simple Example of Conceptu_l Estimate

A simple exmlple for conceptual estimate for a new
Solid Rocket Booster Facll_ty for rotation, process-

inK, and storage of additional boosters with s new
l,O00-foot pipe trench and a new Orbiter contamina-

tion cuntrol system would be:

I. Nay SRB Building and Sttevork: The Government

estimate for SRB Facility l ld Hatch 1982 was

$7,960,000 (see Figure g, page i0). KSC Cost Index

_ated Hatch 1983 - Index Factor #3916 divided by KSC.

Cost Index_trch 1982 - Index Factor #3674 =

#1.0659 x $7,690,000 (bid price) - $8,196,771

or

391___6 = 1.0659 x $7,690,000
3674

= $8,196,771

2. Exterior Site Work - New Pipe Trench: New pipe

trench 1,000 feet at $267 per linear foot (Figures

C and D, pages 7 and 8. KSC Cost Index March 1983 -

Index Factor #3916 divided by _C Cost Index October

1982 - Index Factor #3770 = #1.0387 x Budget Unit

Price of $267 per linear fcot= _277.33/adJusted

linear foot. |1,OOO feet at new escalated unit price

of $277.33 per linear foot = $277,330
or

391_.._6 = 1.0387 x $267/LF = $277.33/LF x 1,000'
3770 - $277,300

3. New Specialised Construction System: Add for

new Orbiter Contamination Control System similar to

one bid 10/7/82. The Government estimate was

$1,289,278 (see Eochibit A, page 6). RSC Cost Index
March 1983 - Index Factor #3916 divided by KSC cost

Index October 1982 - Index'Factor #3770 - #1.0387 x

Bid Frice $1,289,278 $1,339,183
or



3916 = 1.0387 x $1,289,278 = $1,339,183

3770
Total estimated construction bid cost March 1983

for a new SRB Facility with l,O00-foot pipe trench

and new Orbiter contamination control system "
$9,813,274. Round to say $9,813,300. Escalation

from March 1983 to August 1985:

Au_ '85 Index Factor 4217 = 1.08 x 9,813,274
Mar '83 Index Factor 3917

- $I0,567,562

Round to say $I0,568,000. Total as of August

1985: $IO,568,000
r

Estimate Notes

"" Note I: Add [or [uture escalation, contingen-

cies, supervisory, administration and design as

required.

Note 2: Bridge Cranes: Two 200-ton electric

bridge cranes are not included. These are assumed

to be R&D funded and not in construction contract.

Note 3: Confidence factor plus or minus IOZ

due to excellent Government estimates and bid data.

Author's Note

The bid prices were escalated using the KSC Coat

Index Factors to March 1983 and August 1985.

This simple example of conceptual estimating for

a new SR_ Facility shows how ell three parts of the

Aerospace Price Book can be used for making concep-

tual cost estimates in a timely manner. Section I

above was taken from the Prlcp Book, Part Three,

the Detail System Summary; Seetlon 2, Part Two of

the Budget Cost Data Sheets; sad Section 3, from
Part One, the Summary of the Abstract of Bids.

CO_CLUSICH

The Aerospace Price Book, KSC Cost Index and

Concel,tunl Cost Estimating are some of the tcM_la

used by KSC Design Engineering to provide cost

effective design and construction of KSC Space
Shuttle facilities. These facilities ale being

used successfully to process, checkout, launch and

recover elements of the Space Transportation System
which assures the United States' continued pre-

eminence in space exploration and development.
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(Sable from 1982 _iti_)
Project I O*te and Low IS d Gov.Est.
mid_..!

CXLV! 196 Untt 14odulsr )lousing Co_lex LC-39 2.771 .$30 3.200,800
lid 7/6182 Hodvlor - Concert.

CXLVl i Orbiter Environmental Control Sys 1.269.770 1.25lS.26!
Fir.tltttes IJtd 8119162
Hol Iovay Corp.

C)tLV] I I 14q5[ Plyiodd Hlndl tn 9 Fixture $18,SS7 1411.327

Bid 0/27/02 Specialty Maintenance "

CXLIX Orbiter Payload Canister (CS IS9.416 180.000
Dtd P/9182 KECO Industries

CL Contour Test To_tr L(TF Z22.114 151.403
|ld 10/TfSZ td&J Construction Corp.

(31 _ Cont.,nat,on _ I.ZS2.00010119182 0av*d Iolan4 Inc.

CLI1 OiC kseltr, e btl Collection FIc. 147.900 1.73.477
lid i0/21182 F|ortde Gonerel Contr.

TOTAL 241.370,0ZI N$,646,JIS)4

___ Sov.Posetion_Tota!

-13.4 IZ of 2Z

Z.0S S/7

-21.5 415

The low bldNr evtrOge4 ?$ under the Government estmete

The position of the Govermmt esttmte everegeof 3.8 of 7.1 ins fiN" ISlproJects

-I !. 4 Z/4

Z3.8". 71g

l.tS 3110

14.41 619

7.0S S43 of 1MI
AVG

$.8 of 7.1

Exhibit A

The low bidder averaged 7_ under the government estimate.

The posttton of the government estimate average of 3.8 of 7.1 bids for 152
projects.
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Figure 0. below, from TR-1SII.

Index dated Harch 17. 1983.

ts a sample of a Untt Summar_ frmu KSC Cost

Ft_re D. Unit Price Sumary
InMX

St/WAtT f illl! PI|CI[S _ MI[OSP_C[ CmSIltUCTIONNICE _ IL_[0 ONRIM /de (01RlmqllV fs`liM1f%

fI.LOMll [NIIIBIII_T Ifl_kl Lima, NI_[IIAL, TAX, IlISUtAi([. OWAH[ADNlY (Hl_lr. MY _ Ill II_Lilnl
MSIIII_ 5_CIIL CAIIIVttB, 101_lIlllf C_l|llEEilClfS UIt SJA, U Milk IS AIIINKL ILION I_lrFIl.I NI IIi_ IN.l_llt.

NIG
M(;. SNC.

PA_ OUr. _ iU.

tl Ill Wet Coral. OtO_
Z2 II el_¢ll Cmd. 0109S
t3 m /Itttm
Z4-11S IJ Drool ||ten

Z7 _ n---I ! teen 0;_SO
Z8 b4 0mml Itllm 020S8
h _ Imll I tlen
)0 Zlt 0roll it|on 120SO

31 _B 50te vert
3Z Z0 Sits kl_ (R_m
33 _O Site Ulrt

I¢ _ Mllq Pod"11" MM4
31 1'9 Site t_rt

027_Z
Coacrete 03300

_A Concrete 03300
3A Concrete 03300

3A
3A
3A
3A

38 Precast k, 03430
X ProciSt COeV., 03413
3C
]C
3C

38 Ligl_twtglst Coac. 03341
3_ PrKist CAn¢. 03461
]M Grove 03606
4A Block RHonr s 04ZOO
4A
4A
M
4A

4IS
4A

58 S]r_. Str. Steel OSZlO
SC St_l Joists 0SZI0
M _tal Floor 0S310

Iqltil Floor 05310

OK$CtIpI tiOle

Overfed i Genece| _Itt_ - _. 15$
PItes P.T.il. * k_11. 2Zli

IM|Kltt411s ef INdldtq fm LC-_ tl L£*]N
_ll_e md eltIgetllm cost _stleate q_ll (fCS4)

|llm|ItIaw of $IM (_ _lt_ of _d)
IImiitlm of s| i lind _ls_
lilmelitten - C_nc. Iaam'y mill (CSvtty)
OPmolitten - II_IlII_I It'd
tsIoIItI_ - IeI*for¢Idsolid _. flmd.

r_rth _rk ¢lwtnql I_l ql_l/Iq * |esI-Nm_l

E.cevet ton
FiI| . gn¢llllstfllM Imrrlm pet. Ortitm" Limllng
_1 r I_|11nll mini. co_. st. r to 14" (18,330 Ft,)
PM -r plllq ¢_¢. - f4eel
0rt)lt_r Um41ml _telrl_ St_ll - Idrst¢ ?SO*

Sevege Tr_otlmst PIont 1000 G/q)
51_b 6" On grade v/thtckmml t_4Je

Coflcr_te fo_" 6" Sl_l_ on 0ricle w/thlck_ t_dq_
Concrete _lled trtmch _th suPpOrt blocks and

gritlng
Form _rk for CO_crete _elled trench
l/bor for co,fete eelted trtmch
Concrete for concrete vellM trtmch
0re|trig for co,fete mined trenc#

Tilt iwml exterior _11
StrKtllrll Cml¢i_te t ptorS, bells o COJImS

Form ,ork for _o4or$, Imms, c_lmm, etc.
a/or for plors, INi4m, colims, ete.
Concrete for ptors, I_m, colmns, etc.

Lib|wight InsuJotlon Co_¢r_te roof S1_
Presf.ressed roof system .

_be¢o grout
Concrete block well .

Bluck i oorter S x 0 x 16

Insulltlee i" pol_stJ_mte /
Or)vail !12" thick ftre res_stmt
hint (Z stdes exterior & tntortor)

Orb|ter Ih-eceestng Foctltty, Iq_s_ I Strict.
Off I_Mse I NKh. S_mery

Structural Ste_l IMItldi_l
It_f Structural ste_l
OSC Nnds. tntegrat_l test stands
Alvmtnm duck, YM plltfonl rood.

COS.Too_IS C._J.**_1I.

nS _4
I_S _t

4.rm l_ _.nn ii

;q.3S CT I.;q
M. IS CY |._

Ig._ IA I.nP
_li_J_ YA |111.14 I'?

I.llS Act. ?.qln kr.

_1.31 cy ?,M ¢_
4Ro_H54FA 4.H4 CV
II,)l LF |).qn itr_
13. m LF ZJ.! I!
41,_1fl c1' 3.t s, c¥

231_D £A Z3. IS ('.N

21q.33 CY _._6 tl
14ol7 CY S. IO t!
148 clr S3.no IF
307.12 CY !10.7A LF
II._0 5F 11,44 5F
064.00 CY 3Z.OO LF
I CT ;5.26 LF
162 C¥ ._2 L8
106 CY 3.93 tF
7901 EA I.S_
21,09S EA 4.Z? -_
337 CF 3.Si 5_
S.89 SF 4.ql RLK
3.78 Str 3.15 RL;

1,44 SF 1.13 gtt
I._S Sir 1,04 8LK
1200 I011 IS2.63
i,Z39,0_2 (i 2190,67 rm

380; TON
_1,091,00 [A 7.56 5F
15.12 5F !.54 Ln
37._ SF Iq.53 L_

(1) Note the engineertnq cost here ts also called the btd cost or more
specifically, the estimated construction bld cost.

t _



I
[

i__7

-+

_i _ SUPP_qT II_JIIIII_4T

400Ill

_/z,l_, mlZZliZ
• oq_l_T#Lg _|

'a=-_ U]GII2' _¢xr__ X2' _ I_

_gNt u D4_141J

PIE

|lTm4 Z'll r.mNIIIn

_L"_ _ L, PIIC-LIlIll, I. _, lllC-t_t

COlT III'II_TI I_ ¢nm_

l_tl Glllillilill lillllP_ il

_10_930

iiiill _, Illllllmtllllllt ._.

o_r'//_JAa_,n lig37

L. ....

rm-ivAw F.#--,_ ill _u_

ilINIII !'I1 $ _mm',._ _

lIL_--___/_.l_wreml/t.,FL_"-IP...

i_i e,mz_rnr RI "r'w£i_ _t v ¢ & l't.I,

! 1,Oj _ R_. Stl'1_ w'Jm
._mw,,j,l I,IIM,! SI:_ _ ,,"es_,'m'sm'_

IIIIIilTi

&72

lip IA
LII

&l& !q_"

9 _f

I
n_ I

(!_lill II _fJ_P

m,u,__:.-,rr'mm, v.. ,,L--P,,gi,H. t.n'r,,.-+___ '+1._,17 !_,-_,.L ,,,.:XZ_ _.sr_

Ill 0111 aml liYlllllll. TOTII*

m_. ¢lmT

2.11_ IWJ .qo _ ,,flti_

+ ..
17 -U a&

.21_ LI .25 !_

ljQ/v_ 1In _ 776,

31.<x 1o .to 6
.'i +m .+sl _m

It /L2 ttq i

.ml tl .m i t_
I,++,_,++,,,_+me sw'_ .oll 3 .osI +

I __-,,,"_.'_zz.z._"llZ v.wo LO.O_ _0 .,,. I ]

: _._._ _ _,_,
lau_r_r_L

..... ,,.,. I _ ,,ri ! "_°

t_ ! I I

I I
i *

!

!

ill+ Jim l, .ill ,+I_. +m

I
I

I

i 11} _'+
t_2

!'l_l_&

I
!
I

I

FIGURE C
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J

)*NGS

KSC

UNIT

ST

ST

^/R

ST

TON

.'R]N
TON

TON

LSF

STOP

Ft6UP. F_

PRC,-1"_ql

s UN,T s,,,sF TOTAL OIV TOTAL

2.15 i .52 281093

.46 .31 5,762

.84 154566

2.O4 .O5 985 -

•31 51780
31,271

107.46 1.69 31_271

4 O85 51.34 545.365

3,093. 15 .O7! 116,005
2 607. 55.30 161,656

7a874. 267_7C_ _FR(]H VAB_)
12.07 12.07 223,426

27,399. 8.88 16_.395 I150.000

LF 295.16 3.19 59,O31

LF 39.(3028.O1 518.710

1.1:" 6.43 .62 _1,_72

LF 28.67 5.95 110.230

ST 50.43 1.62 30,008

LF 50.83 14.99 277,531

LF 40.71 4.83 891369

KVA 20_O10. 64.84 1,200,600

FLTI"._266.].8 3.92 72.565

LF 26.73 1.88 344879

STA. 2_O88. 1.47 27t139
KVA 24029. 6.57 121,720

LF 10.89 2.12 39.2Q2

BSF 2.28 2.28 42.131

3.79 3.79 7Oa220

]LRF__ .76 .76 14t064

27.20 .503_552

KVA 137._7 14.86 275.1/+8

ST 52.16 I1295_$60

_____ 49.21 2/.d_ 620

• _:_ :_ 7,690.060

INI[I[T _ OF --

,',,O.,,,CTSOLID RCX]CE'I"B00b'I'E]t
R0rL_TION & _ING BUX;.

I¢o"" G--leD
PRC-I_I ,,.,D",T"EO5--.27-.82

DESCRIPTION

B_.

_,J CONSTP.. IL) $ 7,247,000 "-
G_T S0UTH_ sZJJGJ____

BIJ_IR s 7.777 rn')
.'_..ANDIA, INC. $I_U;).J;XEI____
_8BS DISTR. $ 7.900.000
GCN'T. EST. s 7,912,762


